Identification of glyceraldehyde-3-phosphate dehydrogenase of epithelial cells as a second molecule that binds to Porphyromonas gingivalis fimbriae.
Binding of Porphyromonas gingivalis to the host cells is an essential step in the pathogenesis of periodontal disease. P. gingivalis binds to and invades epithelial cells, and fimbriae are thought to be involved in this process. In our earlier studies, two major epithelial cell components of 40 and 50 kDa were identified as potential fimbrial receptors. Sequencing of a cyanogen bromide digestion fragment of the 50-kDa component resulted in an internal sequence identical to keratin I molecules, and hence this cytokeratin represents one of the epithelial cell receptors for P. gingivalis fimbriae. In this study, the 40-kDa component of KB cells was isolated and its amino-terminal sequence determined. The N-terminal amino sequence was found to be GKVKVGVNGF and showed perfect homology with human glyceraldehyde-3-phosphate dehydrogenase (GAPDH). Furthermore, purified P. gingivalis fimbriae were found to bind to rabbit muscle GAPDH. Antibodies directed against internal peptide 49-68 and 69-90 of fimbrillin were shown to inhibit the binding of P. gingivalis and of fimbriae to epithelial cells. Antibodies against these peptides also inhibited the binding of fimbriae to GAPDH. Our results confirmed that the amino-terminal domain corresponding to amino residues 49-68 of the fimbrillin protein is the major GAPDH binding domain. These studies point to GAPDH as a major receptor for P. gingivalis major fimbriae and, as such, GAPDH likely plays a role in P. gingivalis adherence and colonization of the oral cavity, as well as triggering host cell processes involved in the pathogenesis of P. gingivalis infections.